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InTroducTIon
In 2009, scientists argued that climate change was the 'biggest global health threat of the 21 st century', 1 and 6 years later 'the greatest global health opportunity of the 21st century'. 2 While a minority of populations may experience health benefits (mostly due to a reduction in diseases related to cold weather), the global burden of disease and premature death is expected to increase progressively. 3 For instance, one study showed that heat-related deaths would be expected to rise by around 257% by the 2050s from a current annual baseline of approximately 2000 deaths. 4 Much of the policy development on climate change comes from the negotiations between the 195 parties to the United Nations Framework Convention on Climate Change (UNFCCC), working towards a common long-term vision of limiting global warming.
The 21th Conference of the Parties (COP21) in Paris in December 2015 was one milestone in the fight against climate change, as all countries agreed to take action by curbing greenhouse gas emissions (GHGE) and keep global warming well below 2°C. The agreement also included a regular review of national commitments every 5 years to check progress. Moreover, it represented an important step to protect and promote health in the face of climate change: for the first time 'the right to health' was mentioned in the global agreement on climate change. The WHO referred to the COP21 as 'a historic win for human health', and this climate treaty might actually become a public health treaty as countries take action to develop adaptation plans that will protect human health from the worst impacts of climate change. 5 This opinion article seeks to present the role of health concerns in the scientific debates on climate change, but also in actual climate policies and international negotiations.
climate change-related health concerns in scientific debates
Awareness of the health risks caused by global climate change started relatively recently: initial scientific works and international reports on climate change impacts, in the 1990s, paid little attention to its health impacts. 6 7 In recent years, the global health community has been increasingly involved in the debates on climate change through various scientific committees, 8 9 but also through medical institutions themselves, which have shown a growing awareness on this issue. For instance, the World Medical Association has taken a leadership role in promoting the participation of physicians in climate action since 2009 and published a series of articles on the last COP events. 10 11 The WHO has also been very active in promoting the health argument in the climate change debate with various initiatives, such as the Call to Action on climate and health, the Paris Platform for Healthy Energy, a partnership with the campaign 'Our Climate, Our Health', and the adoption in 2008 of a resolution (61.19) on climate change and health, which gives a framework for action to governments. The resolution emphasises the health sector's responsibility to increase efforts on climate change adaptation projects, to raise awareness on climate change health impacts at national and international levels, as well as to strengthen political attention and awareness.
The establishment of the Intergovernmental Panel on Climate Change (IPCC) in 1988 was a major juncture in the scientific debate on climate change. The IPCC reports started with climatological assessments from climate scientists and later incorporated the human dimensions of climate change, including its effects on health. Thus the collaboration with health scientists was initiated by climate scientists: research and publications coming out of these joint efforts had an obvious climatological perspective, as interest for climate change in the public health community was rather limited back then. 12 To date, the IPCC has published five assessment reports since 1990 on the scientific evidence of climate change. From 1995 onwards (the second report), a whole chapter has been dedicated to health concerns. Since then the number of pages of the health chapter has also the increasing space of health concerns in the scientific debate of climate change.
Such concerns remain however less addressed than other issues in the literature on climate change. Verner et al 6 , for example, compared the number of climate change publications across different sectors and found that the topic of health was less studied than others such as transportation, industry, economy and energy; each of them had twice as many publications as the health sector. However the authors observed a trend of 'mainstreaming health' in the debate on climate change impacts, indicating that in recent IPCC reports, more mentions of health came from non-health chapters. This shows that the collaboration of scientists coming from different disciplines, including an effective mobilisation of the public health community, has been very productive in the mainstreaming of health concerns in scientific debates on climate change.
Health in mitigation and adaptation policies and strategies
Climate policy includes two types of strategies: mitigation, which tackles the problem at the source and aims to reduce the concentration of greenhouse gases in the atmosphere, and adaptation, which aims to reduce the impacts of climate change. While primary prevention is central for public health, mitigation policies come largely from other sectors, such as energy and transportation. However, and despite increased recognition of how slowing global warming can substantially reduce its adverse effects on human health, only 15% of the nationally determined contributions to the Paris Agreement mention the cobenefits of mitigation for public health. 
Editorial
More conventionally, public health approaches focused rather on adaptation strategies in order to address the health impacts of climate change. In Europe, for example, a majority of national adaptation strategies 14 include an assessment of health as a vulnerable sector and suggest to strengthen health systems, early warning systems, disaster preparedness, awareness-raising of citizens, as well as specific legislative changes for buildings and constructions to regulate heat in the internal environment. This cannot hide however an overall lack of mainstreaming between climate change and public health. Although there have been significant advances, there are still few cases where climate change is brought into national public health development processes. 2 9 Even in developed countries with high adaptive capacities and resources, the implementation of health adaptation plans remains highly uneven. 15 An analysis by the WHO of the inclusion of health within the National Adaptation Programmes of Action (NAPAs), undertaken by the least developed countries (LDCs) and small island states, showed that 95% of them contained health as a priority sector, with only 11% of the priority projects focusing on health. Only around 4% of the portfolio of the LDCs Fund supporting the NAPA process targeted health adaptation. 16 While more than 95% of LDCs identify health as a priority sector for adaptation, and about 67% of countries cited health in their intended nationally determined contributions to the Paris Agreement, less than 1.5% of international finance for climate change adaptation is currently allocated to health projects. 13 The commitments made in Paris towards the Green Climate Fund and the Adaptation Fund, however, could provide the needed financial assistance, requiring a sufficient share of this funding is allocated to health-related projects.
The submissions made by Parties and organisations to the Nairobi Work Programme on Health and Adaptation ahead of the COP22 in Marrakech underlined the lack of implementation of health adaptation plans and projects, an insufficiency of early-response systems, a gap in the surveillance of climate sensitive diseases and a lack of downscaled climate models. Additionally, at the subnational level, easily accessible and available information is lacking, and there is a lack of awareness both at the public level and in the healthcare sector. 17 
Health concerns in the negotiation processes
Minimising the adverse effects of climate change on health has been part of the UNFCCC objectives since its very inception in 1992. Although the UNFCCC provides an important forum for the public health sector to engage with climate change action, the representation of health has been relatively weak in the negotiation process. 18 In the reports from the Earth Negotiation Bulletin published by the International Institute for Sustainable Development, which summarise the content of the talks, health appears in only 1% of the meetings proceedings. However, in recent years, the WHO has been actively emphasising the need to address health cobenefits in climate change policies, and national governments have increasingly referred to health concerns in their national parties' reports. 12 A shift was observed at COP21 in Paris, where the global health community was more visible and active than at any previous COP, with various side events underlining the importance of health concerns related to climate change. For instance, during the Climate and Health Summit at COP21, over 1700 health organisations, 8200 hospitals and health facilities, and 13 million health professionals were represented as signatories and called on governments to reach a strong agreement that would protect the health of patients and communities. This had never been done before and brought the global medical consensus on climate change to a new level. 10 This increased engagement of the health community resulted in the inclusion of some wording related to health in the text of the Paris Agreement: the 'right to health' was mentioned in the preamble of the text, while the decision annexed to the agreement acknowledged 'the social, economic and environmental value of voluntary mitigation actions and their co-benefits for adaptation, health and sustainable development'.
Besides their official recognition in the text of the agreement, health concerns also affected some countries' stance in the negotiations. By far the most obvious example of the influence of health concerns is the evolution of China's position. While China is currently the world's leading contributor to GHGEs, it was still widely seen as an obstacle to a global agreement a few years ago. China was, however, acknowledged as a key facilitator of the Paris Agreement. Some observers would go as far as portraying China as a future leader in the international cooperation against climate change. This evolution is explained, to a great extent, by the importance of health concerns related to atmospheric pollution at the domestic level. 19 Climate change and air pollution are linked: air pollution contributes to climate change and is exacerbated by it. Most of the country's energy currently comes from coal, but this fossil fuel source has dramatically increased air pollution in the country and led to serious public health problems as air pollution may cause 1.6 million premature deaths every year in China according to a recent study. 20 This health concern has become a major social issue in China and has played a key role in the evolution of the country's stance in the international cooperation effort to curb climate change.
conclusIon
The Paris Agreement and its recognition of health as a pivotal factor represent a substantial milestone in the advocacy for the integration of health concerns into climate policies. This achievement was made possible thanks to a public health community moving forward in rightly framing the threat of climate change for humankind as a health issue, in order to protect populations from its worst consequences. This also shows that the Parties are responsive to well-framed advocacy by the public health community, and may be influenced to support population health as a focal objective as they implement the agreement. Thus we can conclude that the mutual scientific and political influences on climate change and health are considerable, and that mobilisation of the public health scientific community has had a tangible impact on the policy process.
Although there have been significant policy advances, the representation of health remains however relatively weak in the UNFCCC process, and there are still only few cases where climate change is brought into national public health development processes. Pushing for a greater integration of health concerns in climate policies needs to remain a priority, but so does the need to integrate climate change into public health policies.
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